How are features integrated (bound) into objects and how can this process be facilitated? Here we investigated the role of rapid perceptual learning in feature binding and its long-lasting effects. By isolating the contributions of individual features from their conjunctions between training and test displays, we demonstrate for the first time that training can rapidly and substantially improve feature binding. Observers trained on a conjunction search task consisting of a rapid display with one targetconjunction, then tested with a new target-conjunction. Features were the same between training and test displays. Learning transferred to the new target when its conjunction was presented as a distractor, but not when only its component features were presented in different conjunction distractors during training. Training improvement lasted for up to 16 months, but, in all conditions, it was specific to the trained target. Our findings suggest that with short training observers' ability to bind two specific features into an object is improved, and that this learning effect can last for over a year. Moreover, our findings show that while the short-term learning effect reflects activation of presented items and their binding, long-term consolidation is task specific.
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Introduction
A successful interaction with the visual environment requires integrated representation of objects' features. For example, when driving a car it is important to efficiently recognize that a circle shaped light is red and belongs to the stoplight. Numerous studies have shown, however, that in some situations observers tend to be inefficient in correctly integrating or binding features together. For example, observers' detection of a target defined by a conjunction of orientation and color (conjunction search; e.g., Carrasco, Evert, Chang, & Katz, 1995; Treisman & Gelade, 1980) or orientation and spatial frequency (Carrasco & McElree, 2001; Giordano, McElree, & Carrasco, 2009) , is substantially slower and less accurate than detection of a target defined by a single feature. These findings and the existence of 'illusory conjunctions' (e.g., Robertson, 2003 for review) have been taken to suggest that feature integration relies on the allocation of processing resources in space, i.e., spatial attention (e.g. Prinzmetal, Presti, & Posner, 1986; Treisman & Gelade, 1980; Wolfe, 2012) (but see Di Lollo (2012)).
However, it is still unclear whether cognitive capacities beside attention play a role in feature binding. Although it has been suggested that experience might affect feature binding (e.g., Robertson, 2003) , thus far there is no direct evidence for this idea. In visual perception, experienced-based learning and long-term plasticity have been demonstrated in numerous perceptual tasks, a phenomenon known as perceptual learning (reviewed by Sagi (2011)). Studies of perceptual learning typically focus on the perception of isolated features, such as orientation (e.g. Ahissar & Hochstein, 1997; Jeter, Dosher, Petrov, & Lu, 2009; Donovan, Szpiro, & Carrasco, 2015; Szpiro & Carrasco, 2015) , motion (e.g., Ball & Sekuler, 1982; Szpiro, Spering, & Carrasco, 2014; Watanabe, Náñez, & Sasaki, 2001) , and spatial frequency (e.g., Fiorentini & Berardi, 1981) . The improvement is usually specific to the trained features and locations and considered to reflect changes in early visual representation of features (e.g. Adab & Vogels, 2011; Crist, Li, & Gilbert, 2001) . Some studies showed that training can speed conjunction search (e.g. Carrasco, Ponte, Rechea, & Sampedro, 1998; Frank, Reavis, Tse, & Greenlee, 2014; Su et al., 2014; Walsh, Ashbridge, & Cowey, 1998) , which requires not only detecting and discriminating features, but also binding them together. But it is unknown whether the improvements observed in feature-conjunction search reflect improvement in feature representation (feature-learning), feature binding (binding-learning) or both. If improvement reflects feature learning alone then learning should be specific just to the trained features, if improvement reflects binding learning then learning may be specific to the trained bindings as well.
http://dx.doi.org/10.1016/j.cognition.2016.05.019 0010-0277/Ó 2016 Elsevier B.V. All rights reserved.
